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ELECTRONIC APPARATUS 

[0001] This application claims priority to prior Japanese patent application JP 
2002-341779, the disclosure of which is incorporated herein by reference. 

Background of the Invention: 
[0002] This invention relates to an electronic apparatus having a wireless 
LAN connecting unit. 

[0003] The electronic apparatus is, for example, a computer apparatus, a 
PDA {Personal Digital Assistant), or the like. The electronic apparatus will also 
be called a client apparatus which makes use of functions and data provided by 
a server computer. 

[0004] A wireless LAN (Local Area Network) is for use in connecting a 
computer apparatus (for example, a personal computer) to an object network 
via wireless connection. The wireless LAN is established between the 
computer apparatus and the object network by providing the computer 
apparatus with a wireless LAN connecting unit (for example, a wireless LAN 
adapter such as a wireless LAN card) and providing the object network with an 
access point. 

[0005] At present, the computer apparatus having the wireless LAN 
connecting unit can not automatically select a wireless LAN communication 
mode (determined by a radio frequency channel and a transmit power level) in 
conformity with a wireless specification and radio laws and regulations of each 
individual country. Therefore, in case where the wireless LAN connecting unit 
equipped in the computer apparatus does not match the wireless specification 
and the radio laws and regulations of a country where a user currently stays or 
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lives, the wireless LAN connecting unit equipped in the computer apparatus is 
replaced by another wireless LAN connecting unit which matches the wireless 
specification and the radio laws and regulations of the country. 
[0006] Japanese Unexamined Patent Publication No. JP 2002-185476 A 
(corresponding to EP 1207654 A2) (which will be referred to as Reference 1) 
discloses the technique for use in frequency coordination between two different 
wireless network protocols, such as the IEEE 802.11 protocol and the Bluetooth 
protocol. The coordination is accomplished by the use of a first radio 
transceiver operating in accordance with a first communication protocol (which 
may be the 802.11 protocol) and using a frequency band (which may be 2.4 
GHz), a base station connected to a wired network and operating in accordance 
with the first communication protocol, a second radio transceiver operating in 
accordance with a second communication protocol (which may be the Bluetooth 
protocol) and using the above-mentioned frequency band, and a coordinator 
associated with the base station for, in turn, activating the first radio transceiver, 
deactivating the first radio transceiver, activating the second radio transceiver, 
and deactivating the second radio transceiver. 

[0007] Japanese Unexamined Patent Publication No. JP 07-336294 A 
(corresponding to EP O684707 A1) (which will be referred to as Reference 2) 
describes that national regulations of each country set a maximum limit on the 
amount of effective isotropic radiated power (EIRP) which may be emitted from 
a particular type of antenna being used for a particular application. Reference 
2 discloses a cellular radio base station arrangement capable of controlling 
transmit power so that the transmit power does not exceed the maximum limit of 
EIRP defined by the national regulations. 

[0008] As described above, in case where the computer apparatus having 
the wireless LAN connecting unit is used abroad, the computer apparatus may 
not be connected to the wireless LAN due to the difference in standard or radio 
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laws and regulations from country to country. If the wireless LAN connecting 
unit itself can not be used in a destination country, another wireless LAN 
connecting unit having a specification adapted to the destination country must 
be purchased or borrowed there. 

Summary of the Invention: 
[0009] It is an object of this invention to provide an electronic apparatus (for 
example, a computer apparatus or a client apparatus) having a wireless LAN 
connecting unit, which is capable of automatically changing a wireless LAN 
communication mode (determined by a radio frequency channel and a transmit 
power level) in conformity with a wireless specification and radio laws and 
regulations of each area such as a country or a state. 

[0010] According to this invention, there is provided a computer apparatus 
having a wireless LAN (Local Area Network) connecting unit for connection with 
a wireless LAN, the computer apparatus comprising: 
[0011] a GPS (Global Positioning System) receiver responsive to a GPS 
signal for producing current position data representative of a current position of 
the computer apparatus; and 

[0012] an area data output unit responsive to the current position data for 
producing specific area data representative of a specific area including the 
current position; 

[0013] the wireless LAN connecting unit being preliminarily given a plurality 
of wireless LAN communication modes corresponding to a plurality of area data, 
respectively, the wireless LAN connecting unit being responsive to the specific 
area data for automatically setting, as a selected communication mode, one of 
the wireless LAN communication modes which corresponds to the specific area 
data, thereby carrying out transmission/reception via the wireless LAN in the 
selected communication mode. 
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[0014] According to this invention, there is also provided a computer 
apparatus having a wireless LAN (Local Area Network) connecting unit for 
connection with a wireless LAN, the computer apparatus comprising: 
[0015] a current position data output unit for producing current position data 
representative of a current position of the computer apparatus; and 
[0016] an area data output unit responsive to the current position data for 
producing specific area data representative of a specific area including the 
current position; 

[0017] the wireless LAN connecting unit being preliminarily given a plurality 
of wireless LAN communication modes corresponding to a plurality of area data, 
respectively, the wireless LAN connecting unit being responsive to the specific 
area data for automatically setting, as a selected communication mode, one of 
the wireless LAN communication modes which corresponds to the specific area 
data, thereby carrying out transmission/reception via the wireless LAN in the 
selected communication mode. 

[0018] According to this invention, there is also provided a client apparatus 
having a wireless LAN (Local Area Network) connecting unit for connection with 
a wireless LAN, the client apparatus comprising: 

[0019] a current position data output unit for producing current position data 
representative of a current position of the client apparatus; and 
[0020] an area data output unit responsive to the current position data for 
producing specific area data representative of a specific area including the 
current position; 

[0021] the wireless LAN connecting unit being preliminarily given a plurality 
of wireless LAN communication modes corresponding to a plurality of area data, 
respectively, the wireless LAN connecting unit being responsive to the specific 
area data for automatically setting, as a selected communication mode, one of 
the wireless LAN communication modes which corresponds to the specific area 
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data, thereby carrying out transmission/reception via the wireless LAN in the 
selected communication mode. 

[0022] Neither Reference 1 nor Reference 2 discloses a current position 
data acquiring unit for acquiring current position data representative of a current 
position of a computer apparatus or a client apparatus, and an area data output 
unit responsive to the current position data for producing specific area data 
representative of a specific area including the current position. 
[0023] Furthermore, neither Reference 1 nor Reference 2 discloses that, 
upon reception of the specific area data, a wireless LAN connecting unit 
automatically selects, as a selected communication mode, one of a plurality of 
wireless LAN communication modes which corresponds to the specific area 
data. 

Brief Description of the Drawing: 
[0024] Fig. 1 is a block diagram of a computer apparatus according to a first 
embodiment of this invention; 

[0025] Fig. 2 is a block diagram of a client apparatus according to a second 
embodiment of this invention; 

[0026] Fig. 3 shows a position data table used in the client apparatus 
illustrated in Fig. 2; 

[0027] Fig. 4 shows a setting table used in the client apparatus illustrated in 
Fig. 2 and including different values of the IEEE 802.11 standard in various 
countries; 

[0028] Fig. 5 shows another setting table used in the client apparatus 
illustrated in Fig. 2; and 

[0029] Fig. 6 shows still another setting table used in the client apparatus 
illustrated in Fig. 2. 
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Description of the Preferred Embodiments: 
[0030] Now, description will be made of preferred embodiments of this 
invention with reference to the drawing. 

[0031] Referring to Fig. 1 , a computer apparatus 1 0 according to a first 
embodiment of this invention is, for example, a personal computer and is 
connected to a wireless IAN (Local Area Network) 11 . The computer 
apparatus 10 comprises a wireless LAN connecting unit 12 for connection with 
the wireless LAN 11 . For example, the wireless LAN connecting unit 12 is a 
wireless LAN adapter such as a wireless LAN card. 

[0032] The computer apparatus 1 0 further comprises a current position data 
output unit 13 for producing current position data representative of a current 
position of the computer apparatus 10, and an area data output unit 14 
responsive to the current position data for producing specific area data 
representative of a specific area (such as a country or a state) including the 
current position. 

[0033] The wireless LAN connecting unit 12 is preliminarily given a plurality 
of wireless IAN communication modes corresponding to a plurality of area data. 
In response to the specific area data, the wireless LAN connecting unit 12 
automatically sets, as a selected communication mode, one of the wireless LAN 
communication modes which corresponds to the specific area data and carries 
out transmission/reception via the wireless LAN 11 in the selected 
communication mode. 

[0034] Specifically, each of the wireless LAN communication modes 
corresponding to the area data is determined by a radio frequency channel and 
a transmit power level used in an area represented by area data corresponding 
thereto. The wireless LAN connecting unit 12 carries out 
transmission/reception via the wireless LAN 11 by the use of the radio 
frequency channel and the transmit power level which determine the selected 
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communication mode. 

[0035] Typically, the area data output unit 14 is responsive to the current 
position data and produces specific country data representative of a specific 
country including the current position. In this case, the wireless LAN 
connecting unit 12 is preliminarily given a plurality of wireless LAN 
communication modes corresponding to a plurality of country data. Upon 
reception of the specific country data, the wireless LAN connecting unit 12 
automatically sets, as a selected communication mode, one of the wireless LAN 
communication modes which corresponds to the specific country data and 
carries out transmission/reception via the wireless LAN 1 1 in the selected 
communication mode. 

[0036] The current positron data output unit 13 is, for example, a GPS 
(Global Positioning System) receiver responsive to a GPS signal for producing 
current position data representative of a current position of the computer 
apparatus 10. Alternatively, the current position data output unit 13 may be a 
gyroscope for producing current position data representative of a current 
position of the computer apparatus 10. 

[0037] Referring to Fig. 2, a client apparatus 10' according to a second 
embodiment of this invention is, for example, a personal computer or a PDA 
(Personal Digital Assistant) and comprises similar parts designated by like 
reference numerals. The client apparatus 10' has a GPS (Global Positioning 
System) receiver 1 3 f as a current position data output unit. The GPS receiver 
13' receives a GPS signal from an artificial satellite and produces current 
position data representative of a current position of the client apparatus 10'. 
[0038] It is assumed here that the area data output unit 14 is responsive to 
the current position data and produces specific country data representative of a 
specific country including the current position. Furthermore, it is assumed that 
the wireless LAN connecting unit 12 is preliminarily given a plurality of wireless 
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LAN communication modes (each of which is determined by a radio frequency 
channel and a transmit power level) corresponding to a plurality of country data. 
Upon reception of the specific country data, the wireless LAN connecting unit 12 
automatically sets, as a selected communication mode, one of the wireless LAN 
communication modes which corresponds to the specific country data and 
carries out transmission/reception via the wireless LAN 11 by the use of the 
radio frequency channel and the transmit power level which determine the 
selected communication mode. 

[0039] The area data output unit 14 has a position data table 15 and an area 
data acquiring circuit 16. 

[0040J Referring to Fig. 3, the position data table 15 is a table including 
position data and country data associated with each other and memorized in a 
memory. For example, the position data represent a latitude and a longitude of 
the position of an international airport of each country, N represents a north 
latitude, E, an east longitude, S, a south latitude, and W, a west longitude. The 
country data represents a country in which the international airport is present. 
[0041] The area data acquiring circuit 16 is implemented by software for 
^ calculating, in response to the current position data from the GPS receiver 13' 

and with reference to the position data table 15, the specific country data 
including the current position represented by the current position data. 
[0042] As described above, the wireless LAN connecting unit 12 is 
preliminarily rendered adaptable to radio frequency channels and transmit 
power levels of various countries and can change the radio frequency channel 
and the transmit power level. 

[0043] Next, operation of the client apparatus 1 0' illustrated in Fig. 2 will be 
described in detail. 

1. Calculation of Country Data 
[0044] In response to the GPS signal sent from the artificial satellite and 
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received by th GPS receiver 13* and with reference to the position data table 
15, the area data acquiring circuit 16 calculates the country data of the country 
including the current position in the following manner. 

1.1 Acquisition of Current Position Data in GPS Receiver 13' 
[0045] The GPS receiver 13' is accommodated in the client apparatus 10\ 
The GPS receiver 13' receives the GPS signal from the artificial satellite and 
produces the current position data representative of the current position of the 
client apparatus 1 0*. The GPS receiver 13' sends the current position data to 
the area data acquisition circuit 16. 

1.2 Position Data Table 15 

[0046] The position data table 15 memorizes the correspondence between 
the position data and the country data as illustrated in Fig. 3. 
[0047] By the use of the current position data obtained by the GPS receiver 
1 3V the position data table 1 5 is searched to extract the country data 
corresponding to the current position data. 

1.2.1 Reception of Incorrect Position Data 
[0048] In case where the current position data obtained by the GPS receiver 
13' does not match any item in the position data table 15, occurrence of an error 
is informed to a user to request correction. 

2. Automatic Change of Setting in Wireless LAN Connector 12 
[0049] In each country, the radio frequency channel is defined as illustrated 
in Fig. 4. 

[0050] The information shown in Fig. 4 is set in a setting table in the wireless 
LAN connecting unit 12. 

[0051] From the setting table in the wireless LAN connecting unit 12, a 
particular setting which matches the country data calculated by the position data 
acquiring circuit 1 6 is extracted. 

2.1 Automatic Setting of Radio Frequency Channel 
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[0052] The client apparatus 10' is provided with a table including maximum 
values of the number of the radio frequency channels in correspondence to the 
country data, as illustrated in Fig. 5. The table in Fig. 5 is set in the wireless 
LAN connecting unit 12 as an additional setting table. 
[0053] In response to the country data calculated by the position data 
, acquiring circuit 16 and with reference to the additional setting table, the 
wireless LAN connecting unit 12 obtains the maximum value and sets the 
maximum value in the wireless LAN connecting unit 12 itself. 
[0054] The additional setting table may be provided in the client apparatus 
1 0' outside the wireless U\N connecting unit 12. 

2.1 .1 Current Maximum Value > New Maximum Value 
[0055] It is assumed that a current set value is equal to 14 as the maximum 
number of channels in Japan and that a new set value is automatically selected 
to be equal to 11 as the maximum number of channels in United States. In this 
event, the set value is cut down to 11 . 

2.2 Automatic Setting of Transmit Power Level 
[0056] The client apparatus 10' is provided with a table including the transmit 
power levels corresponding to the country data, as illustrated in Fig. 6. The 
table in Fig. 6 is also set in the wireless LAN connecting unit 12 as a further 
additional setting table. 

[0057] In response to the country data calculated by the position data 
acquiring circuit 16 and with reference to the further additional setting table, the 
wireless LAN connecting unit 12 obtains a selected transmit power level and 
sets the selected transmit power level in the wireless LAN connecting unit 12 
itself. 

[0058] The further additional setting table may be provided in the client 
apparatus TO* outside the wireless LAN connecting unit 12. 

3. Stop of Operation of Wireless LAN Connector 12 
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[0059] During a period in which the setting is automatically changed, the 

wireless LAN connecting unit 12 stops a connecting operation. 

{0060] After completion of change of setting, the wireless LAN connecting 

unit 12 automatically starts connection with the wireless LAN 11 . 

[0061] Referring to Fig. 2, the GPS receiver 13' obtains the current position 

data and the area data acquiring circuit 16 acquires the country data 

corresponding thereto. Herein, the following information different from country 

to country can automatically be changed. 

- Time zone of the client apparatus 10' 

- Number of hops in Japan or in Europe in the FH-SS (Frequency 
Hopping - Spread Spectrum) spectrum modulation system 

[0062] Referring to Fig. 2, the position data table 15 is preliminarily set in the 
client apparatus 1 0\ For example, the position data table 15 may be 
preliminarily set in the client apparatus 10' in the following manner. Specifically, 
a server connected to the Internet is provided with a position data table 
including the correspondence between position data and country data. The 
client apparatus 10' accesses to the server through the Internet to download the 
data of the position data table from the server to the client apparatus 10'. 
Thereafter, the client apparatus- 10' may periodically contact the server via the 
Internet to download the data of the position data table from the server to the 
client apparatus 10' if the position data table in the server is updated. 
[0063] As described above, in this invention, the computer apparatus (or the 
client apparatus) having the wireless LAN connecting unit comprises the GPS 
receiver (or the gyroscope) for obtaining the current position data representative 
of the current position of the computer apparatus (or the client apparatus). In 
accordance with the current position data, the current area (such as a country 
or a state) is identified with reference to map information. In conformity with 
the wireless specification and the radio laws and regulations specific to each 




03- 9-29 J20I46 ;gg.»f*$gffi 



FOLEY&LARONER (WASH; 8133 5030250 



# 20/ 32 



WN-2599 12 

area, the wireless LAN connecting unit automatically changes the wireless LAN 
communication mode (determined by the radio frequency channel and the 
transmit power level). 

[0064] When the user brings the computer apparatus (or the client 
apparatus) having the wireless LAN connecting unit and the GPS receiver (or 
the gyroscope) into an international airport and activates the computer 
apparatus (or the client apparatus), the current position data received by the 
GPS receiver (or the gyroscope) are changed. From the current position data 
thus changed and the position data table of the computer apparatus (or the 
client apparatus), the area data corresponding to the current position are 
calculated. The current area data are changed and informed to the wireless 
LAN connecting unit. 

[0065] With reference to the setting table including the radio frequency 
channel and the transmit power level and set in the wireless LAN connecting 
unit, the setting which matches the radio laws and regulations and the wireless 
specification of the current area are extracted in accordance with the area data. 
[0066] The setting extracted as mentioned above is incorporated into the 
wireless LAN connecting unit and is immediately usable at a wireless LAN 
access point visited by the user for wireless LAH connection, 
[0067] As described above, this invention provides a computer apparatus (or 
a client apparatus) having a wireless LAN connecting unit, which comprises a 
current position data acquiring unit for obtaining current position data 
representative of a current position of the computer apparatus (or the client 
apparatus). From the current position data t a current area (such as a country 
or a state) is identified. In conformity with a wireless specification and radio 
laws and regulations of each area, a wireless LAN communication mode 
(determined by a radio frequency channel and a transmit power level) is 
automatically changed. 
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[0068] With the computer apparatus (or the client apparatus) according to 
this invention, the user can immediately use the computer apparatus (or the 
client apparatus) to access to the wireless LAN by the use of the wireless LAN 
connecting unit used in his normal environment by automatically changing the 
setting without being conscious of the movement from area to area (such as a 
country or a state). 
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